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LQFOXGHG
7KH*5,0HFKFKHPLFDONLQHWLFPHFKDQLVPFRPSRVLQJRIFKHPLFDO VSHFLHVDQGUHDFWLRQ
VWHSVDQGGHWDLOHGWUDQVSRUWSURSHUWLHVDUHXVHGZLWKRXWDQ\PRGLILFDWLRQV7KHUHDFWLRQUDWHFRQVWDQW LV
UHSUHVHQWHGE\WKHPRGLILHG$UUKHQLXVH[SUHVVLRQ
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RIGLOXHQWVDQGR[LGL]HU
5HVXOWVDQGGLVFXVVLRQ
3.1. Sensitivity analysis of the burning velocity 
,QRUGHUWRIXUWKHUXQGHUVWDQGWKHHIIHFWRIFKHPLFDOUHDFWLRQRQWKH
IODPH VSHHG RI PHWKDQH IODPH ZLWK YDULRXV LQHUW JDV GLOXWLRQV WKH
ILUVWRUGHUVHQVLWLYLW\DQDO\VLVRIODPLQDUEXUQLQJYHORFLW\LVVKRZQLQ
)LJ5LVDGRPLQDQWFKDLQEUDQFKLQJUHDFWLRQVWHSLQVHQVLWLYLW\
DQDO\VLVHVSHFLDOO\LQ&2GLOXHQW+2GLOXHQWDQGIOXHJDVGLOXHQW
%HVLGHV 5 LV D VHFRQG SURPLQHQW UHDFWLRQ VWHS LQ VHQVLWLYLW\
DQDO\VLV DQG LV DQ LQLWLDWLRQ UHDFWLRQ VWHS RI PHWKDQH LQ ORZ
WHPSHUDWXUH VXUURXQGLQJ 5HJDUGLQJ WR 5 LW LV D NH\ UHDFWLRQ RI
FDUERQ PRQR[LGH R[LGDWLRQ DQG LW KDV KLJK H[RWKHUPLFLW\ ,Q
QLWURJHQGLOXHQW DQG+2GLOXHQW FRQGLWLRQV 5 LV WKLUG SURPLQHQW
UHDFWLRQ VWHS RI PHWKDQH FRPEXVWLRQ EXW 5 ZRXOG EH D WKLUG
SURPLQHQW UHDFWLRQ VWHS LQ D &2GLOXHQW DQG IOXH JDVGLOXHQW
FRQGLWLRQ ,Q JHQHUDO WKH SUHVHQW RI5 FDQ LPSURYH WKH UHDFWLRQ
DQG HQKDQFH WKH IODPH VSHHG 5 LV D NH\ UHDFWLRQ VWHS RI &+
R[LGDWLRQ FORVH WR LJQLWLRQ ,W DSSHDUV WKDW KLJK FRQFHQWUDWLRQ RI
FDUERQ R[LGH VXUURXQGLQJ ZRXOG PRGLI\ WKH FKHPLFDO UHDFWLRQ RI
PHWKDQHIODPH

3.2. Major species and intermediate radicals 
)LJXUH D GLVSOD\V WKH QXPHULFDO UHVXOWV RI FDUERQ GLR[LGH SURGXFWLRQ UDWH DORQJ D[LDO GLUHFWLRQ IRU
YDULRXV LQHUW JDV GLOXWLRQV7RWDO UDWH RISURGXFWLRQ EODFN OLQH LV FRLQFLGHQWZLWK5 JUHHQ OLQH ,W
DSSHDUVWKDW5LQ1GLOXHQWLVODUJHUWKDQRWKHUV7KHQLQ&2GLOXHQWDQGIOXHJDVGLOXHQWFRQGLWLRQ
5KDVDSSDUHQWO\GHFUHDVLQJWHQGHQF\(VSHFLDOO\WKHDPRXQWRI5LQ&2GLOXHQWFRQGLWLRQLVPXFK
ORZWKDQWKDWLQ1GLOXHQWFRQGLWLRQ:KHQFDUERQGLR[LGHLVDGLOXHQWJDVLWZRXOGSURPRWHWKHUHYHUVH
UHDFWLRQRI5DQGGHFHOHUDWHWKHQHWUHDFWLRQUDWHRI51HYHUWKHOHVV5ZRXOGEHHQIRUFHGDVLQ
&2GLOXHQWFRQGLWLRQ
&22+ &2+5
&+6&2 &2&+25

)LJXUHEGLVSOD\VWKHQXPHULFDOUHVXOWVRIZDWHUVWHDPSURGXFWLRQUDWHDORQJD[LDOGLUHFWLRQIRUYDULRXV
LQHUWJDVGLOXWLRQV,WVKRZVWKDWWRWDOUDWHRISURGXFWLRQLQD1GLOXHQWFRQGLWLRQLVODUJHUWKDQRWKHUVDQG
5 RUDQJH OLQH LV GRPLQDQW SURGXFWLRQ UDWH VWHS ,Q D+2GLOXHQW FRQGLWLRQ5ZRXOG DSSDUHQWO\
GLPLQLVK DQG 5 SXUSOH OLQH ZRXOG EH SURPLQHQW SURGXFWLRQ UDWH VWHS +RZHYHU LQ D &2GLOXHQW
FRQGLWLRQ5DQG5EHFRPHHTXDO5HDVRQLVSUREDEO\UHODWHGWRUDGLFDOFRQFHQWUDWLRQRI+DQG&+
)LJXUH6HQVLWLYLW\DQDO\VLVRIIODPH
VSHHG
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2WKHUZLVH 5 JUHHQ OLQH LV SULPDU\ FKDLQ WHUPLQDWLRQ DQG LW ZRXOG EH HQODUJHG LQ +2GLOXHQW
FRQGLWLRQ
2++ ++25
2+ 2+25
2+&+ &++25

)LJXUHDGLVSOD\VWKHQXPHULFDOUHVXOWVRIFDUERQPRQR[LGHSURGXFWLRQUDWHDORQJD[LDOGLUHFWLRQIRU
YDULRXVLQHUWJDVGLOXWLRQV,WVKRZVWKDWLQD1GLOXHQWFRQGLWLRQ5DQG5DUHSULPDU\SURGXFWLRQ
UDWH VWHS DQG VHFRQGDU\ LV 5 DQG 5 ,Q D +2GLOXHQW FRQGLWLRQ WKH WRWDO UDWH RI SURGXFWLRQ LV
GHFUHDVLQJDQG5EHFRPHVDSULPDU\SURGXFWLRQUDWHVWHSDQG5DQG5DUHGHFUHDVLQJ,QD
&2GLOXHQW FRQGLWLRQ WKH WRWDO SURGXFWLRQ UDWH LV VKDUSO\ GHFUHDVLQJ EXW 5 LV VWLOO D SURPLQHQW
SURGXFWLRQUDWHVWHS$VWRIOXHJDVGLOXWLRQWKHWRWDOSURGXFWLRQUDWHLVORFDWHGEHWZHHQ+2GLOXHQWDQG
&2GLOXHQWFRQGLWLRQDQG5LVDOVRDGRPLQDQWSURGXFWLRQUDWHVWHS%HVLGHVGXHWRUHYHUVHUHDFWLRQ
RI5&2FRQFHQWUDWLRQLVLQFUHDVLQJLQD&2GLOXHQWFRQGLWLRQ
)LJXUHEGLVSOD\VWKHQXPHULFDOUHVXOWVRI2SURGXFWLRQUDWHDORQJD[LDOGLUHFWLRQIRUYDULRXVLQHUWJDV
GLOXWLRQV ,Q D +2GLOXHQW FRQGLWLRQ 5 EHFRPHV D FRQVXPSWLRQ UHDFWLRQ DQG \LHOGV D ORW RI 2+
UDGLFDOV ,W OHDGV WR HQKDQFH WKH UHYHUVH UHDFWLRQ RI5 DQG IXUWKHU UHGXFHV WKH FRQFHQWUDWLRQ RI2+
UDGLFDO ,Q D&2GLOXHQW FRQGLWLRQ WKH UHYHUVH UHDFWLRQRI5ZRXOGEH LQFUHDVHG DQG FRPSHWHVZLWK
5IRUUDGLFDO+,WDIIHFWVWKHFRQFHQWUDWLRQRI2DQG2+UDGLFDOVDQGOLPLWVWRRIIHU2UDGLFDOVWR5
DQG5,QDIOXHJDVGLOXHQWFRQGLWLRQ5LVDOVRDSULPDU\FRQVXPSWLRQUHDFWLRQVWHSDQGDSSDUHQWO\
LQFUHDVHGGXHWRZDWHUDGGLWLRQ
2+ +2+5
2&+ +&+25
&22+ &2+5
2+ 2+25
 
)LJXUH(IIHFWRILQHUWJDVGLOXWLRQRQGLIIHUHQWSURGXFWLRQUDWHD&2SURGXFWLRQUDWHE+2SURGXFWLRQUDWH

)LJXUHDGLVSOD\VWKHQXPHULFDOUHVXOWVRI+SURGXFWLRQUDWHDORQJD[LDOGLUHFWLRQIRUYDULRXVLQHUWJDV
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